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REMARKS 

Reconsideration is respectfully requested in view of the foregoing amendments, 
the following remarks and the attached articles. 

By this Amendment claims 7, 10 and 1 1 have been amended. The amendments to 
these claims are fully supported in the as-filed specification. 

Rejection under 35USC § 112, first paragraph 

According to the Examiner, claims 7-12 stand rejected due to the specification 
being not enabling for the absolute prevention of RAU or RAS. 

In order to overcome this rejection, Applicant has amended independent claim 7 
to delete "preventing", and by inserting " for preventing the occurrence of new, recurrent 
oral aphthous ulcers" . This amendment is supported in the as-filed specification at page 
7, lines 13-14. 

The clinical trial disclosed in the present specification was also the subject of a 
scientific publication, which is enclosed herewith as Annex 1 ("The efficacy of topical 
hyaluronic acid in the management of recurrent aphthous ulceration" Nolan et al. 1 Oral 
Path Med (2006) (461-5)). 

As stated in Annex 1, the following results were achieved (see Results, page 462, 
right-hand column to page 463, left-hand column): 

(1) a statistically significant (p=0.04) reduction of ulcers on day 5 in patients treated 
with HA(1.65 ±0.25), when compared to the placebo group (2.4±0.26) (see Table 

2); 

(2) a statistically significant (p=0.047) reduction on day 4 of new ulcer occurrence in 
patients treated with HA(2), when compared to the placebo group (10) (see Table 
4); and, 
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(3) a statistically significant (PO.001) increase of patients free from ulcers on day 7 
in patients treated with HA (24), when compared with patients treated with 
placebo (19) see Table 3. 

The results reported at item (2) provide clear evidence that hyaluronic acid is also 
able to prevent or reduce new ulcer occurrence in patients affected by ROAU. 

Accordingly, the rejection under § 1 12, first paragraph, has been overcome and 
should be withdrawn. 

Rejection under 35USC § 103(a) 

Claims 7-12 stand rejected under § 103(a) as being obvious over EP444492 (DI 
SCHIENA) in view of the Saxen et al. article on the following grounds: 

(i) Di Schiena teaches a pharmaceutical composition comprising from 0.2 to 10% 
sodium hylauronate having a molecular weight between 800, 000 and 4, 000, 00 for the 
treatment of oral stomatitis. 

Di Schiena does not exemplify the treatment of recurrent aphthous stomatitis 
using the composition. Saxen et al teach that recurrent aphthous ulcers are a common 
disorders and the most common treatment is topical anesthetics and topical steroids for 
pain management. Saxen et al. teach a study in which adults having aphthous ulcers were 
treated with 3% diclofenac in 2.5% hyaluronan, 2.5% hyaluronan or 3% viscous 
lidocaine. A reduction of pain was observed 10 minutes after application with no 
significant difference between the three topical agents [see the Abstract]. 

(ii) It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to treat ROAU with the composition of Di Schiena, who teaches the 
composition for the treatment of stomatitis in general and the skilled artisan would 
expect that such a composition to be useful for the treatment of ROAU. Furthermore, 
Saxen et al. teaches that hyaluronan is effective in the treatment of recurrent aphthous 
ulcers. 
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(i) Applicant submits herewith as Annex 2 a photocopy from the Merck manual 
18 th edition, pages 755-757 wherein it is reported that stomatitis is a widespread 
inflammation of the mouth which may be caused by (bacterial, viral or fungal) 
infections, systemic diseases, a physical agent or other causes such as 
hypovitaminosis, iron deficiency or agranulocytosis, cheek biting, mouth breathing, ill 
fitting dentures, nursing bottles, excessive use of alcohol, tobacco, hot foods, etc. 

In the Merck Manual, Recurrent Aphthous Stomatitis, or Recurrent Aphthous 
ulcers, is considered as a disease apart from the above discussed stomatitis, 

In fact, Applicant encloses as Annex 3 a photocopy from "Oral Pathology", Third 
Edition, J.V. Soames and J.C. Southam, Chapter 12, pages 21 1-227, wherein the 
classification of oral ulcerations is given at page 211, Table 12.1, which affirms that RAS 
belongs to the class of idiopathic diseases, in other words, a disease having an unknown 
etiology. 

It follows therefore that one of ordinary skill in the art from a reading of Di 
Schiena, which discloses that high molecular weight hyaluronic acid was effective in the 
treatment of stomatitis, was unable to infer that the same type of active ingredient would 
also be effective in the treatment of RAS, which is a pathology separate and apart from 
stomatitis. 

It is submitted that one of ordinary skill in the art would be unable to overcome 
the deficiency in the Di Schiena teaching even with the benefit of the Saxen teaching. 

First, the molecular weight of the Hyaluronan used by Saxen et al. is not 
specified. 

Secondly, the topical compositions HA + DICLO, and HA alone utilized by 
Saxen were able to reduce pain after only 10 minutes, whereas for an extended period of 
time (2 hrs. to 6hrs.), only the association of diclofenac and hyaluronan provided an 
effective result in reducing pain (see the Abstract). Moreover, as is also acknowledged 
by the same authors at page 358, right-hand column, lines 8-10 of the chapter 
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"RESULTS, no significant change in ulcer diameter was observed throughout the 
trial." (See also Table 2, page 359.) 

It follows from the foregoing that the only inferences that the skilled person 
would have drawn from Saxen et al. were: 

□ when hyaluronan was administered as the sole active ingredient, it was 
able to provide pain relief only 10 minutes after its administration; 

□ that the same active ingredient, when associated with Diclofenac, was able 
to reduce pain for an extended period of time (2 to 6 hrs. from 
administration); and, 

□ either when administered alone or in association with Diclofenac, HA was 
unable to modify the size of the lesions and, consequently, to reduce the 
number of ulcers. 

It follows from the foregoing that a person of ordinary skill in the art from a 
reading of Saxen et al.'s disclosure would have been motivated to think that hyaluronan, 
and specifically the high molecular weight hyaluronic acid disclosed by Di Schiena, was 
not effective in the treatment of RAS. 

Consequently, the Saxen et al. teaching when added or combined with Di Schiena 
would, indeed, have taught away from the concept of the claimed method for the 
treatment of RAS, which consists of the administration of high molecular weight 
hyaluronic acid or a salt thereof as the sole active ingredient. 

As a matter of fact, from the combined teachings of Saxen and Di Schiena it is 
quite surprising to have found that high molecular weight hyaluronic acid, when 
administered as the sole active ingredient to patients affected by RAS, was able to not 
only reduce pain, but also: 
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□ to reduce the number of ulcers already formed as can be seen by the 
results from Table 2 of Annex 1 and also from item (1) above regarding the 
statistically significant reduction of ulcers; 

□ to prevent or reduce new ulcer occurrences as shown in item (2) above 
and Table 4 of Annex 1 ; 

□ to increase the number of patients free from ulcers at the end of the 
treatment which is statistically significant (see Table 4 and also item 3 
above). 

(ii) Applicant has already stressed that stomatitis as defined in the Merck Manual, 
namely, a widespread inflammation of the mouth which can be caused by bacterial, viral, 
or fungal infections, systemic diseases and the other causes listed above, is a disease 
which is separate and apart from RAS, and which cannot be said to be associated with 
Recurrent Aphthous Stomatitis in any manner. 

Moreover, the skilled artisan would, at most, have inferred from Di Schiena that 
high molecular weight HA is able to restore the inflamed oral tissue, but he/she would 
not possibly have inferred that HA, when administered in patients affected by RAS, not 
only reduces the number of recurrent oral aphthous ulcers already formed (see (1) 
above), but is also able to reduce the frequency of new ulcers (see (2) above), which it 
should not be forgotten, has an unknown cause. 

It follows therefore that the Examiner's conclusion that "being known from 
Di Schiena that high molecular weight hyaluronic acid is used in the treatment of 
stomatitis in general, the skilled artisan would expect that such a composition is also 
useful in the treatment of RAS"', seems to be rather simplistic. 

Moreover, Saxen et al.'s teaching that administering only HA to patients affected 
by RAS is unable to reduce the diameter of the lesion, and therefore reduce the number 
of ulcers, goes in a completely opposite direction from the conclusions posited by the 
Examiner. 
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Therefore, one of ordinary skill in the art would be unable to arrive at the 
presently claimed method from the combination of Saxen et al. and Di Schiena. 

In view of the foregoing and Applicant's amendments to claim 7, which included 
inserting "consisting" as the transitional phrase, as well as the evidence submitted, serve 
to distinguish over the art applied by the Examiner. 

Accordingly, the § 103(a) rejection has been overcome and should be withdrawn. 

Since the rejections of record have been overcome, the issuance of a Notice of 
Allowance is respectfully solicited. 

Please charge any fees which may be due and which have not been submitted 
herewith to our Deposit Account No. 01-0035. 



Respectfully submitted, 



ABELMAN, FRAYNE & SCHWAB 
Attorneys for Applicant 



By 




666 Third Avenue 
New York, NY 10017-5621 
Tel.: (212) 949-9022 
Fax: (212)949-9190 
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The efficacy of topical hyaluronic acid in the management 
of recurrent aphthous ulceration 

A. Nolan, C. Bafflie, X Badminton, M. Rudralingham, R. A. Seymour 

School of Dental Sciences, University of Newcastle upon Tyw, Framlington Place, Newcastle upon Tyne, UK 



BACKGROUND: The aim of this study was to evaluate 
the efficacy of a topical hyaluronic acid (HA) preparation 
(0.296) in the management of recurrent aphthous ulcer- 
ation(RAU). 

METHODS: One hundred and twenty patients with RAU 
participated in a randomized, placebo controlled, double- 
blind trial to evaluate the efficacy of the topical HA and 
preparation* Outcome measures include soreness relief 
on immediate application (recorded over 60 min). 
Thereafter, patients- completed a log diary recording 
soreness from the ulcers, occurrence of new ulcers and 
..uicep-duratioru 

RESULTS: Both topical HA and placebo resulted in a 

• significant reduction m ulcersoreness following immedi- 
ate appDcatioh (P = 0.0004). Throughout "the rest of the 
investigation period, there was no significant arfferences 
(P > 0,05) between the treatments for reducing soreness- 
Patients treated with topical HA recorded few ulcers on 

* day 5 of the Investigation than those treated with placebo 
(P < 0.00 f). Likewise, the occurrence of new ulcers' was 
lower in the HA treated group on day 4 when compared 
with-pl2cebcT(P"= <MW7). 

CONCLUSION: Topical HA (0.2%) may be of benefit 
in the management of RAU. Immediate reduction of 
symptoms appears to be a barrier effect . 
J Oral Pathol Med (2006) 35: 46.1-5 

Keywords: efficacy; recurrent aphthous ulceration; topical hyalu- 
ronic add 



Introduction 

Recurrent aphthous ulceration (RAU) is a common 
Mammatory condition of unknown aetiology, although 
a variety of predisposing and other risk factors have 
been identified It is the most common form of oral 
ulceration and approximately 20% of the population 
will suffer from RAU at some time in their lives (1) 
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Topical preparations appear to be the main agents used 
in the treatments of RAU, especially those with an anti- 
inflammatory action. However, for such agents to be 
effective, they should be easy to apply and retained at 

• the site of ulceration fox as long as possible. The active 
ingredient needs to be released from the delivery vehicle • 
and exhibit substanthdty. 

Hyaluronic acid (HA) is a linear polymer of glucu- 
ronic add N-acetylgluDosa3Dcdne disaccharide. Most cells 
have the capacity to synthesis HA during some point of 
their cell cycle. The main function of HA appears to be 
in tissue healing. In this process, HA is implicated in a 
range of activities including activation and moderation 
of the inflammatory responses, .promoting cell prolifer- 
ation, migration and angiogenesis, promoting re-epith- 
elization via proliferation of basal kerathiocytes and 
reducing collagen disposition and scarring (2)'. Animal 
studies have shown that HA can promote healing in a 
variety of tissues (2). Clinical studies have shdwn that 
topical application of HA promotes hen ling of both 
venous leg ulcers (3), and the nasal mucosa after sur- 
gery (4). -It-also has been shown to reduce the incidence 
of high-grade radio-epithelitis in patients who have 
undergone radiotherapy for head and neck, breast or 
pelvic carcinomas (5). A hyaluronic preparation is 
available commercially, but its usefulness for the man- 
agement of RAU has not been proved. The aim of the 
present study was to cany out' randomized, placebo 

• controlled investigation into the efficiency of a topical 
HA gel 0.2% (RP02 APH) in the relief of symptoms of 
RAU. 

MateriaJs and method 

One hundred and twenty adult patients who presented 
with RAU participated in the study. All patients 
underwent a full haematological screening before enter- 
ing the study. The parameters measured included FBC, 
serum B12, red cell folate, serum ferritin and endomysial 
antibody. Only patients whose values were within the 
normal range were included in the study. Other entry 
criteria included a dear history- of RAU occurring 
at least twice a year and to have at least one ulcer 
present prior to dosing. Patients were excluded if they 
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exhibited any imderbdiigliaematological discndK.taMng 
non-steroidal anti-infiainmaiory drugs \JXbA±DB), 
nnmimosnppressants, other anti-infiammatory agents* 
or chemotherapeutic drugs, suffering from an uncor- 
rected dietary defect, or had a history of probable 
sensitivity to mouthwash or toothpaste. t 

The protocol for the study had received approval 
from the local joint Ethics Committee, Patients for the 
study were enrolled from the Oral Medicme Chmc, 
Newcastle Dental Hospital. Eligible patents had to 
present with discomfort arising from an ulcer. For these 
patients a topical application of HA gel 0.2% or 
identical placebo was applied by a Chmaan to the 
ulcerated area. Allocation of the gel to the patient 
population was randomized and double-blmd. Patients 
were instructed how to apply gel for subsequent 
applications, — , 

FoDowing first dosmg^arienie. were retained m the 
clinic and asked to record on 100 mm visual analogue 
scales (VAS) the discomfort arising from the ulcerated 
area. The boundaries of the scale were marked no 
soreness 1 and ^vorst possible soreness 1 . Recordings ^were 
jnade-at-baseline^before gel application) anda.t : 5, 10, 
15, 20, 30, 45, 60, 120, 180 and 240 mm after dosing. 
The first 60 min of the recording were-supervised and 
the remaining observations were carried out on a log 
diary provided to the patients on discharge. On 
completion of the first 60 min, patients were given a 
sufficient supply of gel to apply twalo Jhree-toes per 
day for the nest 7 days.-.Earients were instructed to 
apply the gel after breakfast and after then: evening-meal 
and at one other time if desired. Times of gel application 
were recorded in the log diaries. Further discomfort 
recordings were made 1 h after application for 7 days. 
In addition to recording discomfort, patients -were also 
asked to record number of ulcers present m their mouth 
and the occurrence of any new ulcers dnrmg the 
treatment period. Completed log diaries were reviewed 
ata clinical appointment on day 8 ajad-any^emaimng .gel 
returned At this appointment, patients were astod 
to make an overall assessment of the gel on 5-point 
description scale (very poor, poor, moderate good and 
very good). Patients were also asked whether they would 
use the gel again in the management of then: KAU. 

Statistical analysis , . v - 

The main outcome measure of this study was the relief 
of soreness based upon repeated VAS recording. These 
scales have been used extensively in the measurement ol 
pain and other subjective responses, but have not been 
utilized in the assessment of therapies for the treatment 
of RATJ The power calculation for this study was 
therefore based upon observed standard deviations from 
analgesic efficiency studies. Assuming a standard dew- . 
ation of 15 mm on the 100 mm VAS, a power calcula- 
tion based upon-a sample size of 60 patients; per group 
and alpha level of 0.05 would allow the detection of a 
mean difference between treatments of 10 mm on the 
VAS with 84% power. ■ 

Analysis of variance according to the model ol 
repeated measurements withm-between subjects, integ- 



rated by covariate analysis at the basal time was used to 
assess differences between treatment groups for soreness 
scores and ulcer history (number of ulcers present in the 
month each day and number of new ulcers). A Pearson 
■chi-square test was used to assess differences between 
treatment groups for the distribution of patients 1 
scores for their overall assessment of the medication. 
P-value < 0.05 was considered statistically significant 

Results 

A total of 120 patients were enrolled into the study and 
completed the first supervised part of the investigation 
and: returned their log diaries. Four log diaries were 
subsequently rejected because "of protocol violations. Of 
the remaining 116 patients, 60 received HA 02°A and 
the remainder placebo gel. Demographic details of 
patients together with details of their baseline ulcer 
history and soreness scores are shown in Table 1. The 
number of ulcers and baseline soreness scores were 
pfmilar for the two treatment groups (? > 0.05). 

Following initial application, patients in both treat- 
msni groups reported a rapid reduction (P - 0.0004) in 
their discomfort scores arising for their ulcers (Fig. 1). 
This level of reduction was sustained for both treatment 
groups for about 30 mm. There after scores started to 
return to baseline.. A similar position was observed for 
the subsequent 3 h, and throughout the rest of the 7 day 
observation period (data not shown). The- number of 

Table 1 Demographic details of patients and baseline ulcer study for 
those who pa rticipated in study 



Total number 
Male 
Female 
Average age 



Protocol violators 
Mean baseline soreness 

scores (mm) as recorded 

on 100 mm VAS 
Average number of ulcers 

at baseline 



Plaaebo 


HA 03% 


60 


60 


17 


18 


43 


42 


36.65 


37.05 


58 "White 


5B White 


2 Asian 


2 Asian 


3 


1 


5128 


42.03 


151 


1.95 



GO 3-5 

2 a 

ZJB 
2 




BAB 0 6 10 15 .20 30 45 60 

Elapsed time (minutes) 
-o- placebo Hyaluronic acid 0-2% 



Figure 1 VAS Scores Post-Gel Application. 
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Table 2 Mean number of ulcers (±SEM) for each treatment group 
during me 7 day investigation period 



Tune (days) . Placebo 



HA 02% 



Baseline 
Pay 2 
Day 3 
Day 4 
Day 5 
Day 6 
Day 7 



15 ± 0.24 
2.7 i 0*25 
158 i 0.25 
2.4S ± 025 
2.4 ± 026 
22 ± 028 
2.0 ± 028 



1.96 ± 024 
22 i 025 
113 ± 025 
1.88 ± 025 
1.65 i 025 
U6 ± 028 
1.53 i 028 



between groups 



0.12 
0:16 
023 
0.09 
0.04 
0.11 
022 
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Table 4 Number of patients with ulcer occurrence during 7-day 
investigation period 



453 



Day 



Placebo 



HA 02% 



3 
2 
3 
4 
5 
6 

Total 



16 
5 
5 

10* 

7 
5 
48 



12 
5 
1 
2 
7 
2 
29 



♦Significant ojfierence betweeo treatment groups P = 0.047. 



Table 3 Ulcer history anting 7-day investigation period for patients 



Table 5 Distribution of scores from patients overall assessment of 
their treatment 





Number of 
-patients 


Number of patients 


Ulcer count al baseline" * 


free from ulcers 


(a) Hyaluronic acid 
• 3 
2. 


37 


19 


10 


.3 


3 


5 . 


3 


4 


2- 


0 


5 


2 


0 


6 


2 


0 


8 

Total 


2 


1 


60 


24 


(b) Placebo 
1 
2 


28 


33 


11 


3 


3 


7 


1 


4 


5 


1 


5 


1 


1 


6 


5 


0 


7 


2 


0 


10 

Total 


1 

60 


0 
19 



Score 



Placebo 



HA 02% 



Very good 
Good 
Moderate 
Poor 

Very poor 
Not recorded 



10 
13 
17 
12 
7 
3 



17 
15 
12 
10 
5 
1 



ulcers before medication was similar for both treatment 
-groups (Table' 2). Patients were asked to record each day 
the number of ulcers present in their month and mean 
number of ulcers for each treatment is shown m Table 2. 
' There was a slight decline in the number of ulcers, 
irrespective of treatments, over the 7 day oblation 
period. However on day 5 patients in the RFOzArH 
(study compound) group had rignificantly fewer ulcers 
than those treated with placebo. More details of ulcer 
history with respect to number of ulcers per patient at 
baseline compound to number of patients free from 
ulcers after 7-days of treatment is shown in Table 3a 
and b Although there iB a significant decline in both 
treatment groups (P < 0.001), there was no difference 
in ulcer history between treatments. 

In both treatment groups, new ulcers occurred 
throughout the investigation period. On day 4 the 
incidence of new ulcer occurrence was significantly 
lower in the RF02APH (active) group when compared 
with placebo treatment patients (P = 0.047). For the 
other days, the new ulcer occurrence rate was similar 
(Table 4). 

Patients overall assessment of their treatments is 
shown in Table 5. There was no significant difference 



(P = 0.075) between treatments in the distribution of 
scores. Unwanted effects were few and showed no 
difference between treatment groups. 

-Discussion 

Topical medications appear to be the first choice 
treatment for RAIL Such preparations do have limita- 
tions with respect to drug delivery, subsequent compli- 
ance and retention on the oral mucosa. These features 
probably impact significantly on the efficacy of the 
agent, but do present challenges to the pharmaceutical 
industry for appropriate development 

Parameters used to evaluate the outcome of treat- 
ments in the- management of oral ulceration include 
■ulcer days index' (number of days free from ulcers), 
incidence of ulceration, duration of liberation, severity 
of pain and user preference (6). The *ulcer day index' is 
the'sum of the number of ulcers each day over a period, 
usually 4-8 weeks. It indicates . the .severity of the 
episode and reflects the mean prevalence and duration 
of ulcers as well as the number of ulcer-free days in a 
specific period. The incidence of ulceration is the 
number of new ulcers forming within a specified period, 
usually a period of no less <4 weeks. The duration of 
ulceration is the mean duration of individual ulcers. 
Pain can be assessed subjectively by patients on pain 
scores. User preference allows the patient to subjectively 
indicate the acceptability of a particular product. 

The most significant outcome of this study was the 
immediate and s ustained r eduction in pain scores after 
g ppS cl tio n o f HA 0.^% and pl&cebo. Bu l ll piep<naUuixi ? 
(RF02APH and placebo) were based Dn the^ same 
formulation with the only exception of HA,, substituted, 
in the latter by inert material) caused a significant 
immediate reduction in discomfort following applica- 
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tian. This Would suggest some protective^ or barrier 
function arising from placement of this specific gel. The 
effects seemed to last for at least 30 min and there was 
no difference in efficacy between treatment groups. This 
protective or barrier for property arising from the gel 
may support- further the use of topical medications in 
the management of symptoms arising from-RAU. 

We also observed a reduction in the number of ulcers 
over time in the HA treated group. This was observed 
on day 5 and would imply that exogenous high 
molecular weight HA is promoting healing when com- 
pared with placebo treatment Indeed this is a major 
physiological property of HA. HA was only applied 
topically in this study, thus the physical chemical 
properties are important in relation to efficacy. HA is 
a hygroscopic macromolecule and solutions are highly 
osmotic, hrthe-slrin and perhaps on the oral mucosa, 
this property is likely to be relevant in controlling tissue 
hydration during periods of change such as the inflam- 
matory process or response to tissue injury. This is also 
particular relevance for cell proliferation and migration, 
when HA synthesis contributes to local foci of tissue 
hydration. This results in the weakening of cell anchor- 
age to the extra cellular matrix, allowing temporary* 
detachment to facilitate cell migration and division (7). 
In the hydrated state, much of the water around the HA 
molecule is immobilized which results in restriction of 
movement of water and small molecules (8). The highly 
viscous native of HA also contributes to retardation of 
viral- and bacterial passage through the HA-rich peri- 
cellular zone (9; 10). In inflammation, HA may also 
have a moderating effect through free-radical scaveng- 
ing (11, 12), antioxidant effect (13); as well as through 
exclusion of tissue degrading enzymes from the imme- 
diate cellular 'environment and from other structural 
components of the extra cellular matrix (14). All of these 
properties are likely to contribute to the healing process 
and may account for the reduction nfthe ulcers found in 
the treatment group at day 5. Some of these properties 
may also account for the reduction is the occurrence rate 
also observed in the active treatment group on day 4. 

This double blind randomized controlled trial looks 
particularly at the efficacy of £A 0.2% in the manage- 
ment pain associated with RAU as well as measuring the 
patients' overall acceptability of the product We also 
made observations on the possible effect of HA 0.2% on 
ulcer duration, although the time period over which the 
ulcers were recorded was too short to make accurate 
duration measurements. Other studies on the effect of 
topical preparations on the management of RAU use a 
variety of different parameters outlined above. This, 
therefore, makes direct comparison between HA and 
other topical preparation difficult Nevertheless, pain 
scores are commonly used, so some comparisons can be 
made. 

The effect of chlorhexidine gluconate mouth rinses on 
RAU have been studied and a recent review of these 
studies (15) concluded that chlorhexidine mouthwash- 
did not influence the incidence of mouth ulcers, but that 
it reduces the severity of each episode of ulceration. 
Evidence for this conclusion has come from three 
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randomized clinical trials of crossover design (16-18). 
Overall, chlorhexidine appears to play a role in the 
management of aphthous ulceration, possibly by redu- 
cing the prevalence of secondary infection, but it. does 
not provide significant immediate pain relief. 

Topical steroids are commonly used in the manage- 
ment of RAU. Only one crossover, randomized con- 
trolled trial demonstrated a significant reduction in 
pain compared with placebo, but showed no effect on 
reducing the frequency of RAU occurrence (19). The 
remaining studies give some weak evidence of a reduc- 
tion in pain and ulcer, duration, without significant 
adverse effects (20-25). It yt&& also reported that most 
users preferred topical steroids to control preparations 
(21-24). The evidence, therefore suggests ^ that topical 
steroids are of value to this group of patients.~Never- 
theiess, HA 0.2% offers advantages over steroids in that 
it is safe in all patients including infants and pregnant 
women, in whom there may be reluctance to use 
steroids. 

Amlexanox 5% is a further topical agent used in the 
management- of- RAU. This agent possesses both anti- 
• inflammatory and anti-allergic properties. Results from 
various clinical trials have demonstrated that amlexanox 
facilitates the heahng- of oral ulcers by reducing their 
duration by up to 2 days (26), accelerates the resolution 
of ulcer pain and healing (27, 28). A recent study has 
also shown that early .application of amlexanox in the 
, prodromal stage of RAU does appear to abort an 
outbreak (29). 

This product, therefore, is of value in the overall 
management of RAU, particularly if applied' at very 
early stages. HA 02% can be applied at any stage of 
ulceration and provides immediate reduction in pain 
levels, thereby offering a different therapeutic approach 
to patients. 

It would* appear therefore, that chlorhexidine can> 
reduce the duration of ulcers, but can cause some 
discomfort to such patients on initial applicatitm*. 
Amlexanox (5%) hastens the healing process of ulcers 
and the duration to complete pain relief. Topical 
steroids help reduce the duration of ulcers, but provide 
little pain relief. Additionally, although the risk of 
steroid complications is low if used for a limited period 
of time and used correctly, topical steroids cannot- be 
used in all patients. HA 0.5% provides immediate pain 
relief on application regardless of the stage of ulceration. 
It can be used in all individual including infants and 
pregnant women without risk of complications or drug * 
interactions. There is no risk of overdose and can be 
safely "recommended to individuals who may not follow 
w instructions easily. It s widely available as an over the 
counter preparation and does not cause any discomfort, 
malring it acceptable to chfldreiu In addition, it would 
appear to accelerate healing, although further studies 
are recommended to evaluate this property. 

Topical applications of HA 0.2% does appear to be of 
benefit in the management of RAU. Immediate appli- 
cation reduces discomfort but this is purely a barrier or 
protective mechanism from stimuli arising in the oral 
environment HA 0.2% may be of benefit in promoting 
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UK It J *I.<-|;K:\TH^ ;\Si% i:Sli i J.HKI I i.oVs .i=kiM..\?ri:s . % 




i Hcenuion tkuviD-acuie Uierniul arauivuij^rlexumplt' from jakiiijiWnr licateot 
\ tir.ilijnk/ ciin ^L-cur ^n-mi^part -nT tfu*-ora! ^hi^ h 

| : : .;^ y ^nti0u.s-.u!c j eps,^a' *dftn?li<^ ttf *Lre&: Wixiw 

& '-' or ^ore'sm'EtsemoHondiaistjLirbapce. Tiirir ^ipj^amnces -cind^ilisiribuTiOh ciih 
-, considerably dcpmdiD^ oiM^avv^he.v arc Jn¥uced;^Gomrn(iii causes ^Wbiling^ 



Fig. 1 2.1 Traumaik* utcer due 





- : 5 -asgfonal toiphaiacs A^ya&o ^&up T^&ef^ 
j^J* ^ratrara^B:t^use:u;lGen^^ a ( 



f ijaf-iJFIg. 122. Trtiumallc ulcer due lOcthermiiT 



tJVS;FIg. 12.3, 12.4 Kaclltlous -ulcer caused%'^ 

Iv-r^i':- "lin&er-nuil. Notice also bile marks on lhumb:>.A-.^ 3i'\±*T>f&\e-n^\\~.£ult&v^ -jp -^^/JrJ^-^-r. «. .. • • v? '*':•' *T 




^lie jDrcvalcnce -varies-. with 'ihe population -siuft^ : ] 
\. •. wauld-be^hat betwcen^i :per.cem -anti i'0:.pcnceri( :tfrihtf HWUjullon'jmijy be j 
\J- afleirfccl, XJenerally.^tJie cphdition cis.tBore^Gorninon tfhsfemales- than jnSes^nd iin . 





• ' ^:'"*ri»lviat\\9.»At\\Xrtmanju r Artie 'TljO.^uue'ikorrirm' ftin 'Vin'^f «P . n«rt^,+V^.— •' .■mlT-JiHlL. * * • 




1-2 Umtroften . 





T"T — ;Kg./r2.-8' ;.\liifor uphihmis ulrcruiluu. 
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OKA I. 1 l.i'KR.1 l"IO\ AM* \ KSIt'l *l OBI 1.101 S.*OISK.\SK*S 

-lllscainfori iiucr.\\:iLh ^nicuhy.in-csiting Hnd spciiklj)^. I : nlikc ilic<siiiillcuv uleifrt 
-i-ion^orminor^phijiiic. major uphibuc .exicnd dt^pcu*^nd.«iHy i pnseni^s.jcniU!i 
: ; : ; % v '--like Lflacss with .willed jinui^ius wliidli are indurated on :pa"!paiiou -because"* 
■ . ■ ■ : «ndci4ying Jlbi^is^ WlferoJiifaijbn"-iir un.4sdlaipd3e»onri)soin.u inalignant.-uice 
■ /m&Y3>e.ttiflictill.4i ^ouUI'be'iippreciuicdilW-imiior and ininor'aphlhac repre 

sent a spectrum -of ihc.samc -dis(?ase:proeess-and .intermediate forms may .be. seen 



•^«cujMnt.apfathous:stomatiii_s 




^'■'.Vt; : ' I "j v^L/ 1 1; : L v.**^ "\ " " ?r£**'*' : b.$^ ■jqT^6rvdnd ; may,^u*a l l \W.itk .scarring; -but =l;i:iis*-1s jk 



?/ : J^rge/ct)ivflLieni ulcers :may 
tiis'-js jiol olhcrwise ^proaiVhienl. 




.*•. ^aematolo^caJanddeficiency disorders 
/Gastrolntesto^dlseases 
• 'Honnonkl-^istufbajoce 




! 



-./-V ';.•,•:■","* :"' 'RECURRENT '^HHTHO US STOMA-TITtSX?^) • . . : ;\"-Vv. ' ."-.^iV 

"iHo.wevcr. JHLA-Svf , which is strongly .associated with. Behcet syndrome. : ':. 
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dent* is often /duecflotal. =and results droni ii'oiiJbplT^ f 
■-folind Jifwpio 2Wspcr ecru f>r.pa.iienisiwilh;KAK. ilronl-fcrriiitv) idcliVitMicyi* which: ** •;. \ ; f : \ : - • . ■ ;; : V;: • ! 
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/' ' majoriiy of .pmi^ 

■" . • ■-. _• \. • . . -•" \jron.; ; ■ ■' ■ " % • ■' "'. .A* • . " 

■.' ; °" ' 1 ' ' V ' '"I'V?- * ^^le orhaemalQlcjgical dclictai^y stales' jn - (he aeLioJogy ^r/R^S -is .unelec 

- • \' although ;ii -is Jcnaum" ftai" defiGien^fes.-of :iron. folate, ^viuimlo :B,.;.can -ppoaui 

• ■V , ' trophic changes -in Hie oral muGosa/Ltowc^hihe dceraiion.ijri Jsorae pallen 

.-i'tw .' iimproves when ;thc d^ciency^^orjecied. ^si^gesfiog ,h -cauWl *pJC , £ . 




, .. Vv I: *J s ? v > 4 " . , . ■ „ /Peculating antibodi^-ao bail macpsa] antigens iave Been demonstrated %i T 

K^^S >? Y \Y H-i ' * ^ y%Hn*X cent of jpatients ^iftiralnbr or juaJor^pMae and .in jjiattents- I 

f <fi# - ; ^ ^ >; L 1 ; ,iV; , Sehyef isyndrome as epiBgared Ttfitfc l^per^cent^fi.coiitkls |ujt>fh^ir^]e1c^e^ 



^ause.^6weven:patienjs witfi -RAS fcave enhanced .antibody^ependent cell'uiar 
...cytotoxicl^ activity ..{&DGC) \ earjy =in :the .disease, ^uggestiqg ja role for such :a>; 




•Flfft.THivR RKADINC • *.*•*..*... -22J- 



mimic pemphigoid while later it resembles : fhe ;dermolyt1c type of epidermolysis 
' s iuiiosti; . : : ; *..'. •" i . • - ,; ... '/ 

'./'Spontaneous^ 

*. :to which ihe;1erm anglnaiUlkwa/haeniorrfi^ « 
i : jipHo.2--'^ i 





^anfhlng;;?^^ 



wirh^pmlibliMitiHIiSUT'. 




»m res o P c3 t"J tri c ! i ii I - : pc mph rgiikl . ^ >rn7 A-Irt /u*ii » *'-C-)m/ 3>t irj/i-rj/. a HRi7^Piil/iii/(W.'.76.4?3-9. : . 

Williams. 10. . "if V K,9 1/ ^'fsiciilnbiillfHis. nHi'ctKHilancaits.^Hscusic: :|acmphig.-i|s:-vulg«ir'»./'. : ^, / /// v . ' ■ 

.^iintf/^ :\'. ./ \?:^':/v' : .- r ' l ' : :A* /; ^ *;' • \- f /.j • *^ 
MHiain^l)f;jU;.j:lvytU. Vx\s|cuitJ.biiilotts riiiroisculHdcmtsjdiscuisSc: ^bertljjin ^rmuvtiS'diicai*' ^'"^mJ-. ^ J. - : 7/- ;\/.v. '1- '•■ ■• : 

"brimoj^Ap^igoitl^Hiniij/ i^r^ni/ 7^f/K>7rj^/j/5^iic/\V/i > i7f<?tiV-. j*b"-T— '\*-* : : ^ : :'rV-'fe' :: t v/// A ' ' V ' : :J- ■'• .V'V' : 




AWURftEtiX APHTHOUS .STOMATITIS ^iRvVSj . y\\ " ^'21%' 



, ■ :Behc^t -.syndrome- --^ 

.> - -disease activity. Jnamunecomp'lexes-.may .cause ^^ilssue.damageilby/^jGtivtfting cjorn-- * 
V . element. Despite tfhese observations -il appears. unJikely fbal:hamora|3immune 



-both festopalhdlQgieal .and 'toMnuhdfoiic&I^ exaniinii- • V '!;"{v(- : V":t-' s i 




km* 



. -the class -ft iriajqf^istocGmpatibflit y -.antigen's wliteh arc^nbrTnally "tm/y expressed ' . ■ * tj*h v; • "„.' . ; -f: : .. \ -i '\ . ] "-•?;*• ' 
:;by imnumocompe^ iie.preulGcraliVe stage ih'ese dassiI^MHC\ahli-./'- " : " . r* ■ . 

■gen^Bixy/lbuad on. the plasma jmembrane^oTfhetasaj celk:inil.;a$ ■lhfc:ll^ceraMiK/7. , •••;•.... ■ , ' ' } : " : .'. I - ":%' ! 

•riph^ Ac 'C^th^um;:?-;^^ '-. "v - : v. ■ * 

fepitdsion^d^nes Ip-yiero-isrihe uJeep;}heah>Whetiier ,or -nolihese-^ha^^ipiayjV* V V-,^^-^"'-*";*': * V - ■ \-' ' r. 

'riiadkei$e^ !^>^y>^ . •• ; ^ : >.:- 

':lnc^ rhat -oT jicben planus.--": \ ! - V.!.\" ' !"* < T ' J ^' /""- *' "*•'"' • . ■ 

=Tiieptyjs inflllxation or;{hc epithelium by " " '". ' ':■ :" 

.^response. A$ ^omc/ tisvyct; iihlden'liJied kcraiinocvlc-associated «nUgenV"Tldii \\ : ' " f 
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. r| , s • . (JTKA.I. Pl.VtfK ATIOX A'VII • VHSU'l 4:OHl" 1:1*0 1'S . DISK ASKS 

: -• . .resets -in t'h^ ^ 

*-.• Through 

' >. : J : - >. .-*. v -;-«pMwlial c&l Qeuiti is*\Cfoc*\'m RAS; producing ike ■illscrcle and ? vai^m 

.."<. ■\V'/V : ' : . v :'; * *■ ' • : '* .V •:-:« V:, : - - ■ .; 

t; Behcet syndrome.; :\yVl" " - : . - V :V"--; 




iiiifecti6ns;/or *oral- 



?>x$] : l > %. *r: £ • ^ ^ * £ Kf • ^produced i^ihea^olown dff the .s^cci a li xedl tercel! til tir ■ati; 
i '^;V. < ;Vr ;.P./ ^v* , " : V.-?^ ';' v!^ " somes-) tplween- epiCheliake.lls'>;.* ; r : ; • •* r_ \ 




•.'.•/;. ." i . * • r /i^VE5RIUL0BULL0U« DISEASES ;.. ■ 

The Biain -vesiculobullous diseases which may affect the .oral mucosa. are :11s tied 'in 
Table 12.4. 
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' ■>;. .Erythema jnulliforme -is. listed ifi .the /subepitheliar^itoup Ifdr convenience ■ :*. 'wj;/:!;. ! .^viViiyV;.. \; : ■•. ' 
" " ^IthougT^ :w^pi?ble ;and.^n»y . ci^^:!- ^ \\ v : V 

. '-/includeiin ^^\y^Xt^:- ^^^^'''' " ' : ? V 

- /elated i/rt^ majority ~anesubep^ : : V^^.cf>.-.V ?v -i" ■' J - V- • • 

; /V'inhc^iKii infections Jiave 39e6ii' dealt "iA&Jn s :Chapter a^3arierlsvaiseaseiind; :% :>". J- /" r '- : . r . : : ;■ ■ ■^i^- 
• '1bu]JouslMVeh-$ : '^v:-^.^ ' \ Z ';*W;W>\ . : ' 



, - -oraj mucosa is iUJtiniaEeiy.iinvojyeann jpear^y .au jpanent-s and -:in about 50 jper- ^ . v \ ~ *v^*: : 1 ^ V; 

^ -crusted ^Kiwfeepmg ^area§:.^T tieiftdsfo dfc *on istfie iM ^ani afeegula^^f agged V : ' S ^ - 1*" ' ^ ,V 
%4BitiGO§a1 ml'GewfeFig, :&2.'3 t?)l^«ay jpaht df iSie'^orai^muGosa m]av^i»"^^^"^ " ? ^ &s^~- ' v ^^ffvS: & • 





; , :;;3a/loiis.IiGhenrpIanus 



- • • Fig- <I 2. 1 1 Rugged cirol. ulcers, in pt'inplilftuk ' 
. '/T-ulfjarhs.' '..•■."■* 
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■ emu, i.i.oi:K.\Tiir\ and -v-hsu'i mibilum s diskapks. 



• v- •"" ' ••• ' • ,inl '° 

•-.* " : f||k* ' ' "jK^fe- -deltl 



the soft p'alaie. .'buccal mucosa, and gingiva an? mosl frequently .alTecicd. 1 
jbullae. arc prc*dxiced,as-a-rL^ and ;lh is iprocess- extends Jmera 

. firiro'lhcsurnbundh^ considerable distance. "As -a result 

: lateral etflcrisicm £hc.rapcrii'tiaMayeni i-6f4rlie •ujpilhcliiim **an;-bc slid over -a 
:deUiched -from the .deeper 1«yers:by,gcni)c"Jaleral -pressure (Nikrilsky 's sign). T 
lateral-extension also -allows .pressure ex-erie'd ^by'the aeeunnilation of liuid wilt 
Jg. '.. the bJ r&-t«r to dissipaleso the "Bullae lend 4o 'be11aLX ; id-raiher*th'an lenstv; ■ ; • 
Before lhe:anllroduci^ veny jso 




■\ i J V-l-." xVHistdo^gi^ 

-"■ J.*--*' .-' • -ft'nvl jlil-A \en«/?P« -BP/afiniwI . : hu iw;inrhnlvc'rc '.Pi/nii 



,Tig.^ ^nirucpitheliuM^cl^ii - ^ . ,*foto™* n«J ^iBrt^^3nJ*i many-palie^; 
:^.^' : ^npliiRurtHilp^ . i ' ."' ' *?pntrolled-^ 




i ■'im"'-^-'^^ j l 9t0 -fhcjbrfla : tl4ke;:fciyaw ;of 4or£ifct^^ te-TeLTi^ 
IfeSlgStf *":-iiMiun^niatory:Ge'n .uriliJlratioh >n n tlj ibe^c'sion Tuptaresv bui'ticcasional -eosniopl.fi 
;:mtiy'^SMn : ?n r the:e^lChefiuni .iaxariy J&sions.-^U^r^^oj^lc Mrcititm spinosur 
' -.eeU^ -oceuirO njg' si 



v . -course'.ortoe "&seiasei.<an3 Te4pbnse;t6 | 5treathient. However 'rirculating -pempti!- 

.association • -wlth-other conditions^fGi 



sX ,,x 'v J" 1 ,>t^-.| f : . • / .: ■^•:r .v . course- 6f:the -disease^and Tesponse/tostre 

il-/ : ' * ^ * -4* : ^Vii trample TdUowing ^eyei^fcuras, Biti^tftc 

-T ^ ; ; ^ The -aiitoa-ntfbodies ane ffeoiiightvto ie^jj^risibl^for 

S^i-". t : U 3 : '. : :•V^• ' , ' -vv/V.-discussed 'below.;- ■' ;•. ;!'*« • 



-imrnuncF 
elial -IfEig; 
■for the-acantholysts ;as 

•iwliere . aGan^ol- 
i :pem'p^igus / ; yegetans. .Th^ 




. .. r .„„_. ._. v , „ ^ ^a^sncharvacter- 

^ izeSAy fhe>foraati6h^ which 
t^S H ae«e30p*Ml^ of- the Lon^kriiu'eosa 

V rmay. :be involved.^ri.STfesi ipf •rae'mpb^^xakjM'the 'lesions -have^nvolved tfhe 
'^janglq?-;oTthe ^ ^ourh: "T-r-'v ' 0 ' 

\* Therms -considenM 




twliwtif' 



Experimental studies Suggest tKis'^ 



■ V ft. : 



-»ESl.CtH-OBUI;Ij0lW DISEASES .'v.:- 
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.'Pemphigus 



"Key points .: 



Mraepithdial/iacanthol^cTesides;and : bulfe ' • : ^^ ; ^^\^^.-^< r . - 

i; ^ ragged ioraJ. ulcers ^r.:-?*v->" ^ "^-^^^^ "'V i?: 

V : - : :oral iesions .often the{pi^^tira;T^tura;-'/y-:': >siV : '« ' • .. V\ : i'^t^ v*-'! •:• 



; V ^autoanflboldies to'jdesmdsomdjpro'ton^ >\ 




•^mmuftie teon^Iex^1ip']M^ 

v., Ei^fhema r miiltifop.meVc)cctins .rnainiv 5ii young adults -aril'ito jnone' : cdnimori r in; 
-males .than -In females. There;nu!y fte 'ajpFbdromaU.'phase wilfr'upper respinito^. 
/infection ./headache, mdaLse..:nausca,.arKi sometlmeslarthrciIg(a. fhc.^verjly/pf the 
disease varies .considerably. \l i n-llsaubsi severe 5brm,^e:Stcvens^Johnspn syndrome'; I 
;fhfice.is -.widespread mivolv^ 1 
'Ocular. tovoIyeil3eDl. >, -(-BIg! ' il 2-lj6rj <aa^d -4V^^njuBC&aI 'scarrah^anel- viisuil:; 
■impa'irmcni. Milder Mbrms ti'suaib^u>^ ' 
•iesloW wr'llic : 75kin>aion'e may ^be iavolved. •Generally; rhc disease;lcnds Id subside 

alter I ('H 4 days bul tea irreaces may -ocair;:Rccurreji t eiythema* ;'nriullif()rme is ^ ^ 2 ji e oeiiinrlesions in oviform • ■. : ' 
^associated in parUcularwithreciirrejil attacks oftfiei^s^ .,• ' ' V 
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\ V . or,\i. i.*i»c*kk.\tio\\.\\d vi;sii'ri,oKri.i;t) i- ! .s hisimnks'. 

The skin lesions have n nifiety e>f-:fbnms', ariaudins OTlhenuiioiisunumflpp 
=lanniKhes und. vesiculdbiillous-enipUons -in Addition 4o the cfoaryclerislie.ant 
•tunUy dittgnoMic largcl -or iris lesions (Kig. 12*. 174 Thcse.-consisr of conce 
; wrings of varying erythema and oedeiiui-ii.1 the centre of-whieh may be an Ii 
^Tuplured^and cr-iisLed bujJa. TheJumds'-a^ 

■'- ()nil lesions .may »Jai'oIve,any -pari mucosa." although Lhe'Jjps mid i 
i'. Tior parts •ofahennoulh ".are iwo^'iaii^i^ij^'^ect^ Figs '12.1$. ^12::) 9.). 
■ • appearance ot fhc lesions . vanesnviiji : 'Mmp. : jEryi:Heniatous:paLches :are-qulc!d\ 
lowed -by vcsieulobuilo^^ breakdown <inlo. erosion 

"alie'buliac dlsinlegrdl^ 
V -rjg.:pj7 ^r«wi'yiina(»io!w4nttyihcnui v;. .arid misdng: 4 :Gfcun^ 







'^i?ig: 12.20. 



: >V ES1 CI! 1,0 B 111,1.0 tiS>» LS'EAS ES 



pemphigoid 
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^ be : ^ b |^o, W te ttem-o^linlcal «m^t6'.so me menSmSfo 
S'^ounds.Bol^ 




t. 12.21 Orul munifciJiiaionsorbcnmn 
«mM membnme pempiil^oltf showing inlirt "»* : v;C 




ft^ s 



Pig. 12.22 Ifclmsiwonilulceriiilon 
?• - wlih benign mucmv *>emhnmc 

pemphigoid. 




^cl^™vally.^hene^o,evidence of an .rnflarirnialoW^kctton 4n fenS^ ™ BBI ™ JW J JLLMJH 

StE/* ^ m- 2 , 3 , Bcn,tln mue » U!1 "■embn.nc 



•lijiT'^^'v "£-VSk"V £ :* • C - ? ntm,1r «nc pemphigoid. . 
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f — ) ^"1 s\ / 

1 ' * . 
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•aavaccoinpaniedby a-periyasculariironainidear. mainly Jyniphocy tic. jnfillrHle j 
rhe lamina .propria. fhe.lnlensTl>-df*which jncreaKCK f as;i1ic- lesion clev^^ 

.-fileclrah microscopic ^lLu1icK:have shown jhal separation occurs through U* 
-lamina luGida .of the'basemenl jiicrabrane. 'between the -cell membranes of : t I: 
basal cells tind thc Jamina : clensa. : I^ss .oT'liemidesmosomes and -disorganization c 
lonofllamenlswilhta^ • 
Immunojiaffiologleal jawsggatlohK Woluing. xlinect 'JmmHnoflu'orresciinc 
.'■studies oHne;HV.{unfixcd;b^ 
-and'indirecl'imn^ circulating auloanlibodio 



'^wfatexe "!lincor^indinfi.flNg(Vin ftc" • ^iK.'bullpus^B^ibOT ciirecl-imii-junoritiore^ 
Lbuscincni/mcmhninc zi>np'ln benign mucous . ' ^S»X1^ bal occasion 




. r . / a ^V.;...;-V\^V develop increasing numbers «of 

70-7 • : ! " : : 7' 7v ■« ; ! ' ^osinophite'ar.e^een.ta^ 

>: : GV. : •'• 7 i-' 7 ^ :^P S °^ f oiio ectiy^ i ssue ^jpapi I li e : io^et±le^ , ^ th - corhplemerrt rfrompo-T' 

\\YMsfiV^'(i/^: '■■■V?7-7 ; ' '77:7? ;: .^entsjiM^ aiteiina^^ 




; ; i ; • .VESMCtHiOBUL : I,OUS -DISEASES 

Table 12/5 -Major -ImmunoJogicaJ findings in. subepithelial •bullpusdissorde^ • ' "... 
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.int! -flie, subsequent &ent£Ta€mn;Qkcher\yQixciic taelnrs tflinnpHf «fn'/hA-imhoril '* "V ' v -~ TTfiV , " • t . j - 7 . , - s 




ife'l a.&egf iriav. vtfrtse ^pqni-dp^ousiy; Hanck feet, knees, -tfltfoAW! 

occiput are common .sites. Oral :anci other mucosae Vmiy'^foe involved. :rhe ; buliaeV ; 
: (end: j t6~heal slowly with :Scamng>'hich can result in -claw-like 'deformrty -of 

the Mantis i'Fig. 1.2.27.) uhd other 'complications, sucih .as diniculrit\s : in eating.; 
' ^peeddug/iand inviijlowing^as tf*csu1t : of involyement^f xBc:.motith. ^UFynx.'.and 
; 4jhar^*\ Swe^^ ,■ 

; -'Cui^nttj'^e'lmilou^^p^' arc classified into ihretviiajor groups^based £>ntfft£ 

histological -level o'f'buJia.TorrnatiQn arid the molecular jbssifi of the Mod:'. ■' *$' m 

Epi(lcmmhjiU\ (simplex JiyvsA- Separation occurs : \vithm.-lhe epithelium *tb. 
. - : -.-coding:ior keraliriKo . . ■ * ; : . : .hiimlK.\. < • 



22ft Best Available«G6py»^»^ TI0N : XN,) ^Ksin;i.om u.uis msh.vsKs- 



J. - Junctional (ymvis r///w.vi.!-Sc.|)acuiion occurs within the lamina ^Juckla *.t< 
produce subepithelial .bullae. ^lisgroup -is caused :by mutations Jri. tine gene 
. coding for-ci 4aminin associated with the .anchoring lilameni^hcniidesnmsomi 

complex .or.the^basoixient*raenibmine. . .' ' , 
■t IhniwliJiic ((hfsiropluc ijiiwsi Separation occurs beneath :t : hc basal %mina:tc 
.produce subepithelial bullae^ AVichoring-librlLs may 'be -decreased Mn numbei 
and -poorly dewlpj>ed. : "TJiis .group is -duetto mutation dn che type V'll collagec 
• -gene. ihe^anchorirjg'J»f?nil collagen. . : : • " *." : 




"■' 7 ' y\-- " mitten:.aerormHyoT-. '-Hypo'piasticn , ee& ■[ \ 



\ ■ V '•" hands, syndactyly L' •!. .' " : - ' ■ '' .* - I 

■) :'] : '.^^- Y v- ■': rnaJl:dy.str.ophy ; - - ■ • , ..k*.../: \f : '!v 
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